Matriptase-2 (MT2) belongs to the family of type II transmembrane serine proteases, representing an emerging class of cell surface proteolytic enzymes, and is predominantly expressed in the liver [1] . Physiologically, MT2 was identified to be a key regulator in iron homeostasis. It was shown that MT2 suppresses the hepcidin expression [2, 3] and increases in this way iron plasma levels. Due to its important role in iron metabolism the protease is expected to be tightly regulated in its proteolytic activity. So far endogenous inhibitors of MT2 have not been identified. The close homologue matriptase has been shown to be inhibited by HAI-1 and HAI-2 [4, 5] . Whether HAI-2 also modulates the activity of MT2 was investigated in this study.
[1]
Velasco et al., (2002 In order to analyze the inhibitory potential of HAI-2 against MT2, HEK293 cells were co-transfected with HAI-2 and MT2. Proteolytic activity of matriptase-2 was measured using the chromogenic oligopeptidic substrate Boc-Gln-Ala-Arg-pnitroanilide in membrane fractions (MF, Fig. 1A ) and conditioned media (CM, Fig.  1B ). As expected, mock-and HAI-2-transfected cells did not exhibit significant proteolytic activity either in MF or in the CM. After co-expression of Strep-HAI-2, MT2 activity was nearly completely inhibited suggesting that HAI-2 is a potent endogenous inhibitor of matriptase-2.
Inhibition of MT2 by HAI-2 assumes a complex formation between these two interaction partners. This complex was analyzed by means of HEK-MT2-Myc-His 6 cells which were transiently transfected with pEXPR-Strep-HAI-2. MT2 was found in membrane fractions of single-transfected as well as cotransfected HEK293 cells at 120 kDa in a non-reducing anti-c-Myc blot ( Fig. 2A) . The shed form of MT2 was detectable in the conditioned media of these cells as a 50 kDa protein (Fig. 2B) . Without boiling the samples, signals of higher molecular weight were detectable in membrane fractions (150 kDa) and conditioned media (70 kDa) of MT2/HAI-2 co-expressing cells. These signals might represent In order to analyze whether the inhibition of the proteolytic activity of MT2 by HAI-2 is physiological relevant, the effect of HAI-2 on HAMP promoter activity and expression was examined. The results of the reporter gene assay demonstrated that the luciferase activity increased in cells transfected with HJV, decreased in cells additionally expressing MT2, and rose again in cells transfected with HAI-2 (Fig.  4A) . Furthermore, HAI-2 downregulation using siRNA strengthened the inhibitory effect of matriptase-2 on HAMP promoter activity. These results were confirmed using qRT-PCR experiments (Fig. 4B) . Thus, HAI-2 inhibits the proteolytic activity of matriptase-2 and by doing so induces the HAMP promoter activity and expression. In order to verify that the MT2-containing complexes harbor HAI-2, we isolated the complex from the conditioned media of cells co-expressing MT2-Myc-His 6 and Strep-HAI-2 by the use of immunoaffinity chromatography. After binding of the MT2-containing complex via the affinity of the Myc-tag for the immobilized anti-c-Myc antibody, the non-boiled pooled elution fractions were separated by SDS-PAGE under non-reducing conditions to maintain the complex. Coomassie Brilliant Blue staining visualized the presence of an approximately 70 kDa protein (MT2/HAI-2 complex; Fig. 3A ) that corresponds to the signal detected in the anti-c-Myc immunoblot of conditioned media from MT2-Myc-His 6 /Strep-HAI-2 co-expressing cells under non-boiling, non-reducing conditions (Fig. 2B) . Furthermore, we analyzed this protein by LC-MS/MS revealing that the complex consists of peptides matching matriptase-2 as well as HAI-2 (Fig. 3B) . Hence, MT2 forms complexes with HAI-2 in the conditioned media of co-expressing cells.
A B A, Huh-7 cells were transiently transfected with the reporter gene plasmid pGL2-HAMP (2.7 kb) and with either mock or HJV alone, or HJV together with HAI-2 and/or MT2, and with 16 nM control or HAI-2 siRNA. After 24 hours, luciferase activity was measured. Graphed is the mean luciferase activity relative to Renilla luciferase signal of pRluc-N1. Activity ratios are normalized to a mock mean value of 1. B, Huh-7 cells were transiently transfected with either mock or HJV alone, or HJV together with HAI-2 and/or MT2, and with 16 nM control or HAI-2 siRNA. After 24 hours, total RNA was isolated and HAMP mRNA amount was quantified by qRT-PCR. Graphed is the mean mRNA expression of HAMP relative to RPL-19. mRNA expression ratios are normalized to a mock control siRNA mean value of 1.
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